Replicative senescence is associated with telomere shortening and the loss from the ends of chromosomes of about 100 bp per population doubling. In the March 19 Science, Jan Karlseder and researchers at Rockefeller University claim that the state of the ends, rather than telomere loss, determines the induction of senescence (Science 2002, 295:2446-2449). They studied primary human fibroblasts expressing TRF2, a sequence-specific DNA-binding protein that binds to telomeric repeats. TRF2 overexpression caused accelerated telomere shortening, increasing the rate of loss to 165-181 bp per end per population doubling. TRF-dependent telomere shortening required cell division and was independent of the p53 or pRb pathways. TRF2-overexpressing cells did not exhibit premature senescence, but they continued to grow and underwent senescence with telomeres that were considerably shorter than control cultures. The elevated TRF2 levels caused a reduction in chromosomal-end fusions and chromosomal damage. The authors propose that TRF2 protects critically short telomeres.
